Two new 8-O-alkyl derivatives of riboflavin (RF), i.e., 8 methoxy (MOF), and 8-ethoxy-8-demethyl-D-riboflavin (EOF), their tetraacetate, and the tetraacetate of 8-hydroxy-8-demethyl-D-riboflavin (HOF) were synthesized. The anti-RF activity of MOF, EOF and HOF was estimated from the ratio CR/CI, where CI is the concentration of test flavin added to the culture medium and CR is the minimum concentration of RF needed to restore the growth inhibition. Their activity was also compared with that of roseoflavin (RoF). The decreasing order of anti-RF activity was as follows: MOF>RoF>EOF in Sarcina lutea; RoF>MOF>EOF in Bacillus cereus and Staphylococcus aureus. HOF showed no activity in any of the bacteria tested. The redox potential of these compounds decreases as follows: RF>RoF>EOF>MOF>HOF, and the anti-RF activity of MOF and EOF could be explained by the redox potential difference between these compounds and RF.
. Redox potential Figure 4 shows the redox potential Em7 of 8-O derivatives of RF and of RoF as a reference. WAGNER-JAUREGG (7) explained the antibacterial activity of 7, 8-dichloroflavin based on the difference in redox potential between RF and the dichloroflavin, and we showed that the anti-RF activity of 8-N-alkyl analogs of RoF was partially explained by this hypothesis (1). The redox potential difference between MOF and RF was higher than the difference between EOF and RF, and the anti-RF activity of MOF was also higher than that of EOF. However, the potential difference between HOF and RF was higher than the difference between MOF and RF, and EOF and RF, though HOF had no activity. The redox potential difference between RoF and RF was lower than the difference between EOF and RF, but the anti-RF activity of RoF was higher than that of EOF in all the bacteria tested. Therefore, the anti-RF activity of only MOF and EOF could be explained by the difference in redox potential.
HOF is a flavin found in an enzyme preparation isolated from Peptostreptococcus elsdenii (8, 9) , and its physiological role may be as expected. However, in our experiment using RF-deficient mice, no vitamin B2 activity was found in HOF (10) , and in the experiment reported here no inhibitory effect on bacteria was found. The association constant of HOF with egg white RF-binding protein was about 10-3 times that of MOF and that of RF (11) . This marked difference may be due to the difference in ionic state of the molecule, i.e., MOF and RF are in a non-ionic state at pH 7, but HOF is in an anionic state (pKa 4.7). The biochemical inactivity of HOF may be explained by such a weak association with enzyme or protein, though, in bacterial luciferase, the FMNH2 form of HOF was a competitive inhibitor of FMNH2 (12) . However, this phenomenon would be explained by the change in pKa of HOF by reduction, i.e., in the reduced form HOF would be less acidic, and would be in a non-ionic state at pH 7. As a result, it may more strongly associate with the enzyme than in the oxidized form. The difference in anti-RF activity between MOF and EOF also may be explained by the difference in affinity for protein, because the association constant of MOF with egg white RF-binding protein was 10 times as high as that of EOF (13) . The association constant of RF was nearly as high as that of MOF. Therefore, O-alkyl derivatives may compete with RF in association with enzyme (s), and MOF may more strongly expel RF from enzyme (s) than EOF. However, the strong anti-RF activity of RoF may be inexplicable by the association constant, because the association constant of RoF with the RF binding protein was less than 1/10 that of EOF (11, 13) . RoF may have a characteristic interaction with bacteria, such as suppression of RF synthesis (14) .
